Objective: To describe health and lifestyle factors of participants in the ZENITH study. Design: A prospective multicentre intervention study employing a randomised double-blind design. Participants: Community dwelling older adults (n ¼ 387), aged 55-87 y were recruited from regions in France, Italy and the UK. Intervention: A self-report questionnaire comprising socio-demographic variables, dietary habits, physical activity in the home, at work and recreation. Results: Participants differed with regards dietary habits and physical activity for each region. Recreational activity was higher in France and women generally tend to perform less hours of recreational activity per week than men. Conclusions: The differences found for these regions of Europe in relation to lifestyle factors will affect health and well-being within these countries and may mediate the impact of zinc supplementation on various biological and psychological parameters.
Introduction
Adults over the age of 65 y are the fastest growing section of the European population, decreases in the birth rate and people living longer contribute to this change in demographics (Gagliardi et al, 2004) . It is estimated by the year 2020, there will be 80 million adults over 65 y living in countries within the European Union (EUROSTAT, 1996) . Owing to these changing population demographics, it is important to understand lifestyle factors, such as dietary habits and physical activity that impact on the health of older adults and their role in improving functional capacity, quality of life and independence. This has important financial implications on the health care provider in each country. The present paper describes health and lifestyle data obtained as part of the ZENITH project, including socio-demographic variables, information on smoking, alcohol, dietary habits and physical activity in the home, work and leisure. All of these factors have been related to morbidity, mortality and health status in older adults (Haveman-Nies et al, 2003) .
Dietary habits are investigated in this paper looking at food preparation, cooking, types of ready-made meals purchased, wearing of dentures and prevalence of special diets within each region. Older adults tend to report a decrease in appetite, food intake, food choice and nutrition (Bloomfield et al, 1999; Rikkert & Rigaud, 2003) , which has implications for health and well-being (Rolls, 1999) and may increase the risk of diseases such as coronary heart disease and diabetes in older adults. Further support for this comes from evidence that older adults eat foods high in salt and sugar (Corwin et al, 1995) and prefer food that contains flavour enhancers (Schiffman & Warwick, 1993) , possibly as a result of decreased taste sensitivity. Taste decline with age due to the physiological changes (Schiffman, 1997) , disease states such as cancer and renal disease or medication (Schiffman & Graham, 2000) , smoking (De Jong et al, 1999) and it may be gender specific (poorer for men) (Mojet et al, 2001) . Bouchard et al (1994) has suggested, 'physical activity is a complex behaviour which encompasses activity at work, household tasks, self-care, transportation and discretionary leisure time including exercise and sports'. Physical activity in old age is associated with a number of positive health benefits, such as reduced risk of coronary heart disease (Yu et al, 2005) , and prevention of osteoporosis (Kannus, 1999) , reduced mortality and morbidity (Buchner et al, 1992) and improves mental health in older adults (Rowland et al, 2004) . Physical activity declines with age (Armstrong & Morgan, 1998) , especially over 75 y (Taylor et al, 2004) . Older adults are often aware of the benefits but do not partake in regular physical activity, they may underestimate the need for this (Rowland et al, 2004) . This becomes a problem when they do not adapt other lifestyle factors such as dietary intake to match their inactivity, which may contribute to weight gain and obesity.
In old age, physical activity changes from heavy to moderate work-orientated activities to more self-care activities in the very old (Bennett, 1998; Pennathur et al, 2003) . Women participate in more indoor houseworkbased activities whereas men report more outdoor (gardening) type activities, which reflect traditional gender roles (Bennett, 1998) . There is gender convergence for shopping and walking, engaged in equally between men and women. There may be sex differences in the benefits of physical activity, increased mortality for women who are exposed to continued strenuous activities (Sherman et al, 1994) .
There is very little research comparing health and lifestyle factors in European countries. One study of 1019 males and 1109 females, aged 70-75 y recruited from nine countries in Europe looked at diet, lifestyle factors and healthy ageing, and found reduced mortality and morbidity was associated with a more nutritional diet, no smoking, reduced alcohol intake and physical activity (Haveman-Nies et al, 2003) . They found differences between countries with regards work, household tasks and recreational activities and diet of elderly adults, supporting previous studies (Osler et al, 1991; Huijbregts et al, 1995) . This makes comparisons across Europe interesting and relevant in a quest to identify factors that maintain health and well-being in this population.
The present study investigated health and lifestyle factors in healthy older (aged 55-87 y) Europeans in France, Italy and the UK recruited as part of the ZENITH project.
Methods

Design
Ethical approval was obtained at all of the centres to recruit older community dwelling Europeans (55-87 y) from regions in France, Italy and the UK. The aim of this paper is to provide a description of the health and lifestyle characteristics of the participants who took part in the ZENITH study. The design of this study is described elsewhere in this supplement (Polito et al, 2005) . Socio-demographic characteristics, dietary habits, physical activity within the home, at work and recreational activities for each region were obtained. 
Study population
Participants were recruited via local media, community groups and organisations serving older people to take part in this study. Younger middle-aged participants aged 55-70 y were recruited in two of the regions, Northern Ireland, UK (n ¼ 93) and Clermont-Ferrand, France (n ¼ 95). Older participants aged 70-87 y were recruited in Rome, Italy (n ¼ 108) and Grenoble, France (n ¼ 91). More details on the participants and their recruitment, inclusion/exclusion and ethical considerations are described elsewhere in this supplement (Polito et al, 2005) .
Materials
Health and lifestyle characteristics were obtained by a structured questionnaire specifically designed to obtain information about socio-demographic characteristics, smoking, alcohol consumption, dietary habits, physical activities in the home, at work and recreation. Employing a self-report method.
Procedure
All participants were asked to complete the Health and Lifestyle Questionnaire at screening. They were asked to answer all of the questions and a researcher was available to help with this and provide a full debriefing on completion of the questionnaire.
Data analysis
Frequency data from the Health and Lifestyle Questionnaire was converted to percentages and presented in graphs. w 2 and analysis of variance was carried out for some variables.
Results
Socio-demographic information
Information on the socio-demographic variables for all of the centres is presented in Table 1 . Regions were comparable with almost equal numbers of male and female subjects, the majority of each sample were married, had attended primary-and secondary-level education and were retired. Centres differed on social class (w 2 ¼ 53.84, df ¼ 6, Po0.001),
Northern Ireland recruited more professionals into their sample. Most of the participants do not smoke but do consume alcohol.
Dietary habits
Information about preparation of meals (a), eating alone (b), special diets (c) and types of ready-made meals purchased (d) are represented in Figure 1 . Most of the participants prepare their own meals, which are eaten in a social setting. The majority of participants in each centre reported eating a cooked meal each day (Northern Ireland 98%, Rome 97%, Clermont-Ferrand 91% and Grenoble 69%). The percentage of participants at each centre on special diets were 8% for Northern Ireland, 12% Clermont-Ferrand, 19% Rome and 10% of Grenoble. Figure 1c gives a breakdown of the types of special diets for each centre. Regions differed in the readymade meals purchased (w 2 ¼ 44.25, df ¼ 3, Po0.001), 39% of Northern Ireland, 49% of Clermont-Ferrand, 9% of Rome and 39% of Grenoble. The specific types of ready-made meals purchased by region are given in Figure 1d . Rome consumes the least amount of ready-made meals. Frozen and chilled meals are the most popular ready-made meal purchased in the other centres. A small percentage of participants at each centre reported having problems chewing their food, the highest percentage of problems were reported for Rome (22%), followed by Grenoble (11%), Clermont-Ferrand (6%) and Northern Ireland (3%). Less than half of the participants in Northern Ireland (37%) and Clermont-Ferrand (41%), 66% in Grenoble and 55% in Rome required dentures, which were worn for eating.
Physical activity-in the home
The first part of this section of the questionnaire deals with the number of hours sleep participants get both at night and during the day (Table 2 ). Most participants report sleeping for 6-8 h each night, very few sleep during the day for longer than 30 min. The participants were asked to give details of travel outside of work, see Table 3 . There are regional differences in getting around, in Northern Ireland, Clermont-Ferrand and Grenoble; the most popular mode of transport is walking and travelling by car, in Rome it is walking and public transport.
As a result of increased sedentary lifestyle in older adults, they were asked about the amount of television they watch. Figure 2 gives a breakdown by centre for TV watched during the day prior to (a) and after (b) 6 pm during the week and the same at weekends (c, d). There appears to be regional variations in the amount of TV watched (see w 2 's in Figure 2 ) but this is not affected by day of the week.
Physical activity in the home was assessed by asking participants to state how often they carry out a number of everyday activities such as washing up, preparing food and doing the laundry, see Figure 3 . There are regional differences in the hours spent on these activities across centers. This is evident from the w 2 results, (some cells were collapsed to compute these).
Physical activity-at work Almost half of the Northern Ireland sample (45%) reported they had worked in the last 12 months, compared to 28% of Clermont-Ferrand, 7% of Rome and only 1% in Grenoble. Table 2 gives a breakdown of the types of work activities undertaken by these participants in percentages. Northern Ireland and Clermont-Ferrand have the highest percentage of reported physical activity at work, this declines in the older centres of Rome and Grenoble.
Physical activity-recreational activities
Information about the types of activities that older adults participate in during the previous month is given in Figure 4 . 
each region was established, Table 3 gives means and standard deviation for the number of hours per week. A two (sex) by four (region) analysis of variance found regional (F(3, 3358) ¼ 47.11, Po0.001) and sex (F(1, 358) ¼ 32.08, Po0.001) effects but no interaction effect (F(3, 358) ¼ 0.70, P ¼ 0.551) for the number of hours of recreational activity per week. Post hoc comparisons of regions showed that all centres were significantly different from each other, the two French centres report the most recreational activity and Rome the least. Men tend to report more physical activity than women at all regions. , Rome (n ¼ 108) and Grenoble (n ¼ 91).
Discussion
Physical activity has a number of health benefits for older adults. The present study found regional European differences in dietary habits and physical activity. This may be due to region or age differences and supports previous findings of European studies that found differences in attitudes and beliefs about health and the amount and types of physical activity engaged in (Margetts et al, 1999) . Dietary habits have been associated with health and wellbeing for many years (Johansson et al, 1999) . The participants in the present study reported preparing most of their own meals, eating a cooked meal daily and buying some ready-made meals. The latter point did not apply so much to Rome who reported the lowest rate of ready-made meals purchased and may reflect a cultural difference with regards diet. Very few of the participants in each centre were on special diets. Eating a healthy diet has been associated with higher socio-economic status and more years of education and better mental and physical health in older adults in other studies (Johansson et al, 1999) , so dietary habits are important for ageing.
Most participants, regardless of age had between 6 and 8 h sleep per night, with few sleeping longer than 30 min during the day. Sleep patterns and quality of sleep change with age, especially over 65 y, with more complaints of broken sleep and tiredness (Hoffman, 2003) . Sleep problems have been related to reduced concentration, memory deficits, inability to use planning strategies, increased anxiety, poor immune function and increased risk of heart disease and falling in the elderly (Brassington et al, 2000; Redeker, 2000; Barthlen, 2002; Edell-Gustaffson, 2002) .
There is some evidence that physical activity declines with age (Armstrong & Morgan, 1998) , this is supported by the present study. Therefore, the amount of hours spent watching television is of interest as it is a sedentary past time. In the present study, there are regional variations in relation to the amount of television watched, this increases after 1800 hours, but similar patterns within regions are evident regardless of weekday or weekend or time of day.
There are regional differences in the percentage of participants who had worked during the previous 12 months, highest for Northern Ireland and lower for Rome and Grenoble, and is reflected in participation rates for activities at work and is likely to be related to age differences within regions. The most popular mode of transport used by participants when not working was walking for all centres, followed by car in Northern Ireland, Clermont-Ferrand and Grenoble. In Rome, public transport was more popular reflecting geographical diversity.
Regional differences were found for recreational activities, common activities were those related to gardening and walking for pleasure. The older group in Rome report more sedentary activities such as playing cards and reading. Recreational activity declined in the older centres generally. These findings are similar to another large study of 15 239 participants (aged 15 y upwards) from 15 countries throughout the European Union (Vaz de Almeida et al, 1999) . They found five common activities walking, gardening, cycling, keep fit and swimming, with variations in the rate of participation between countries.
The recommended amount of physical activity per week is between 1.5 and 3.5 h per week to have a beneficial effect on health (Blair & Connelly, 1996) , most of the current samples are reporting similar levels of recreational activity, that require moderate physical activity, with the exception of females in Rome. This supports other studies that suggest older women need to do more physical activity, women are responsible for most of the household chores and feel they get enough physical activity but this is not enough to maintain health (Vaz de Almeida et al, 1999) . Men in the present study reported more physical activity generally. It has been argued that some activity is better than none (Blair & Connelly, 1996) , low to moderate activity is likely to be maintained into old age as more strenuous activities decline (Dishman, 1982) .
In conclusion, there are regional differences with regards dietary habits and physical activity, with a decline in the latter with age. This has important health implications for older adults and needs to be taken into account when looking at the effects of zinc supplementation on psychological and biological parameters.
